Oct-13-2005 12:15piii From-GOODWIN PROCTER 



9739924643 



W82 P. 004 F-792 



AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

1-50 (CANCELED) 

51. (CURRENTLY AMENDED) An optioal band pOGQ dovioo os - in claim 4 2 furth e r 

oompriGing: An optical band pass device, comprising: 
a. a first substrate having a very low absorption loss including an inner surface and 

an outer surface: said inner surface thereof having a very high reflective 

coeflScicntof rl: 

b- a second substrate haying a very low absorption loss including an inner surface 
and an outer surface: said nmer surface tliereof including: a transmission- 
optimized optical portion to facihtate input of Ught beams into said device and a 
reflective portion having a reflective coefScient of r2 wherein rl is greater than 
r2; said outer surface thereof having a transmission coefficient of t to facilitate 
input and output of linht beams in and out of said_device:_said second substrate 
mounted parallel to said first substrate with respective inner surfaces facinfi each 
other, 

c. a beam collimating element positioned to guide an input light beam to travel 
through said optical portions of said second substrate, to: 1) hit a first point on 
said inner surface of said first substrate, 2) reflect off of said first point at a near 
normal incidence angle, towards a second point on said reflective portion of said 



PAGE4/23'RCVDAT 10/13/2005 12:12:51 PM [Eastern Daylight Tim 



OcH3-2005 12:15pin FrofD-GOOOWIN PROCTER 



9739924643 



T-782 P. 005 F-792 



inner surface of said second substrate^ said second point spaced from said optical 
portions so as not to interfere with said input light beam. 3) hit said second noint 
and a") partially reflect off of said second point towards said reflective portion of 
said inner surface of said second substrate such that there is no interference of 
reflected beams within said device and b^ partially travel through said respective 
surfaces of said second substrate to generate said one of said output light beams: 

d. an optical medium having a predetermined refractive index located between said 
iTmer surfaces of said first and second substrates: and: 

e, an optical converging element spaced from said outer surface of said second 
substrate for converging said output light beams incident thereon; and: 

f. a displacement transducer for measuring the changes in the spacing between said 
inner surfaces of said first and second substrates; said displacement transducer to 
generate a input signal for a cont^oller^aftd 

g, a controller for monitoring the tunable operation of said interferometer using said 
input signal generated by said displacement transducer. 

52-54 (CANCELED) 

55. (PREVIOUSLY PRESENTED) A nmable optical band pass device, comprising: 

a. a first substrate having a very low absorption loss including an inner surface and 
an outer surface; said inner surface thereof having a very higji reflective 
coefiQcient of rl; 

b, a second substrate having a very low absorption loss including an inner surface 
and an outer surface; said inner surface thereof including; a transmission- 
optimized optical portion to facilitate input of light beams into said device and a 
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reflective portion having a reflective coefficient of r2 wherein rl is greater than 
r2; said outer surface thereof having a transmission coefficient oft to facilitate 
input and output of light beams in and out of said device; said second substrate 
mounted parallel to said first substrate with respective inner surfaces facing each 
other; 

c, a beam collimating element positioned to guide an input light beam to travel 
through said optical portions of said second substrate, to: 1) hit a first point on 
said inner surface of said first substrate, 2) reflect off of said first point, at a near 
normal incidence angle, towards a second point on said reflective portion of said 
inner surface of said second substrate, said second point spaced from said optical 
portions so as not to interfere with said input ligjit beam, 3) hit said second point 
and a) partially reflect off of said second point towards said reflective portion of 
said inner surface of said second substrate such that there is no interference of 
reflected beams within said device and b) partially travel through said respective 
surfaces of said second substrate to generate said one of said output light beams; 

d, an optical medium having a predetemiined refractive index located between said 
inner surfaces of said first and second substrates; and; 

e, an optical converging element spaced from said outer surfece of said second 
substrate for converging said output light beams incident thereon; 

f an adjustable spacer positioned between said inner surfaces of said first and 
second substrates for parallel mounting of said substrates and for adjusting the 
spacing between said inner surfaces; 

g, a refractive index adjuster for adjusting the refractive index of said optical 
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medium; 

h. a displacement transducer for measuring the changes in tlie spacing between said 
inner surfaces of said first and second substrates; said displacement transducer to 
generate a input signal to be used by a controller; and; 

i- a controller for monitoring the tunable operation of said interferometer using said 
input signal generated by said displacement transducer. 

56. (PREVIOUSLY PRESENTED) An optical band pass device as in claim 55 
wherein said near normal incidence angle is approximately 1 degree. 

57. (PREVIOUSLY PRESENTED) An optical band pass device as in claim 55 
wherein said input light beam is a collimated light beam. 

58. (PREVIOUSLY PRESENTED) An optical band pass device as in claim 55 
further comprising a first voltage source connected to said adjustable spacer for 
electrically adjusting the spacing between said first and second substrates. 

59. (PREVIOUSLY PRESENTED) An optical band pass device as m claim 58 
further comprising a second voltage source connected to said refiractive index adjuster 
for electrically adjusting the refi'active index of said optical medium. 

60. (PREVIOUSLY PRESENTED) An optical band pass device as in claim 58 
wherein said adjustable spacer is a piezo-electric control voltage device. 

61 . (PREVIOUSLY PRESENTED) An optical band pass device as in claim 59 
wherein said refiractive index adjuster is a voltage controlled electro-optical device. 

62. PREVIOUSLY PRESENTED) An optical band pass device as in claim 55 
wherein said optical converging element is chosen fix)m the group consisting of a 
spherical lens system, an aspherical lens system, a gradient-index (GRIN) lens 
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system, any combination of the foregoing systems, and any other optical converging 
system constructed to collect and converge said output light beams. 

63, (PREVIOUSLY PRESENTED) An optical band pass device as in 
claim 62 wherein said optical converging element converges said 
output light beams incident thereon into a focused spot. 

64, (PREVIOUSLY PRESENTED) An optical band pass device as in claim 63 
wherein said focused spot is an input aperture of an output optical fiber, 
65-73 (CANCELED) 

74. (CURRENTLY AMENDED) An optical band poi s a d o vic o no in claim 65 further 
oom-origing: A n optical band pass device, comprising: 

a, a first substrate having a very low absorption loss including an inner surface and 
an outer surface: said inner surface thereof having a very high reflective 
coefficient of rl: 

b- a second substrate having a very low absorption loss including an inner surface 
and an outer surface: said inner surface thereof including: a transinission- 
optimized optical portion to facilitate input of light beams into said device and a 
reflective portion having a reflective coefficient of t2 wherein_rl is greater than 
r2. said outer surface thereof having a transmission coefRcient of t to facilitate 
input and output of light beams in and out of said device, said second substrate 
mounted parallel to said first substrate with respective inner surfaces facing each 
other and said spacing between said inner surfaces being comparable with one 
wavelength of light: 
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c. a beam collimatiiig element pQsirioiied_t_o_giiide an input light beam to travel 
tlirough said optical portions of said second substrate, to: hi t a first point on 
said iimer surface of said first substrate. 2^ reflect off of said first point, at a near 
normal incidence angle, towards a second point on said reflective portion of said 
inner surface of said second substrate, said second point spaced fipom said optical 
portions so as not to interfere with said input light beam. 3) bit said second point 
and a) partially reflect off of said second point towards said reflective portion of 
said inner surface of said second substrate such that there is no interference of 
reflected beams within said device and b) partially travel through said respective 
surfaces of said second substrate to generate said one of said output light beams: 

d. an optical medium having a predetennined refiractivc index located between said 
inner surfaces of said first and second substratesj -and? 

e. an optical converging clement spaced fi-om said outer surface of said second 
substrate for converging said output light beams incident thereon:? 

£ a displacement transducer for measuring the changes in the spacing between said 
inner surfaces of said first and second substrates; said displacement transducer to 
generate an input signal for a controller; and; 

g. a controller for monitoring the tunable operation of said interferometer using said 
input signal generated by said displacement transducer. 

75-77 (CANCELED) 

78. (PREVIOUSLY PRESENTED) A tunable optical band pass device, comprising: 
a. a first substrate having a very low absorption loss including an inner surface and 
an outer surface; said inner surface thereof having a very higli reflective 
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coefficient of rl; 

b. a second substrate having a very low absorption loss including an inner surface 
and an outer surface; said inner surface thereof including; a transmissicn- 
optimized optical portion to facilitate input of light beams into the device and a 
reflective portion having a reflective coefficient of r2 wherein rl is greater than 
i2; said outer surface thereof having a transmission coefficient of t to facihtate 
input and output of light beams in and out of said device, said second substrate 
mounted parallel to said first substrate with respective inner surfaces facing each 
other and said spacing between said inner surfaces being comparable with one 
wavelength of light; 

c. a beam coUimating element positioned to guide an input light beam to travel 
through said optical portions of said second substrate, to: 1) hit a first point on 
said inner surface of said first substrate, 2) reflect off of said first point, at a near 
normal incidence angle, towards a second point on said reflective portion of said 
inner surface of said second substrate, said second point spaced from said optical 
portions so as not to interfere with said input light beam, 3) hit said second point 
and a) partially reflect off of said second point towards said reflective portion of 
said inner surface of said second substrate such that there is no interference of 
reflected beams within said device and b) partially travel through said respective 
surfaces of said second substrate to generate said one of said output light beams; 

d. an optical mediimi having a predetermined refractive index located between said 
inner surfaces of said first and second substrates; 

e. an optical converging element spaced firom said outer surface of said second 
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substrate for converging said output light "beams incident thereon; 

f. an adjustable spacer positioned between said inner surfaces of said first and 
second substrates for parallel mounting of said substrates and for adjusting the 
spacing between said inner surfaces; 

g. a refractive index adjuster for adjusting the reflective index of said optical 
medium; 

h. a displacement transducer for measuring the changes in the spacing between said 
inner surfaces of said first and second substrates; said displacement transducer to 
generate a input signal to be used by a controller; and; 

i. a controller for monitoring the tunable operation of said interferometer using said 
input signal generated by said displacement transducer, 

79. (PREVIOUSLY PRESENTED) An optical band pass device as in claim 78 
wherein said near normal incidence angle is approximately 1 degree. 

80. (PREVIOUSLY PRESENTED) An optical band pass device as in claim 78 
wherein said input light beam is a coUimated light beam. 

8L (PREVIOUSLY PRESENTED) An optical band pass device as in claim 78 
further comprising a first voltage source connected to said adjustable spacer for 
electrically adjusting the spacing between said inner surfaces of said first and second 
substrates. 

82. (PREVIOUSLY PRESENTED) An optical band pass device as in claim 81 
further comprising a second voltage source connected to said refi-active index adjuster 
for electrically adjusting the reflective index of said optical medium. 

83. (PREVIOUSLY PRESENTED) An optical band pass device as in claim 81 
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wherein said adjustable spacer is a piezo-electric control voltage device. 

84. (PREVIOUSLY PRESENTED) An optical band pass device as in claim 82 
wherein said refractive index adjuster is a voltage controlled electm-optical device. 

85. (PREVIOUSLY PRESENTED) An optical band pass device as in claim 78 
wherein said optical converging element is chosen from the group consisting of a 
spherical lens system, an aspherical lens system, a gradient-index (GRIN) lens 
system, any combination of the foregoing systems, and any other optical converging 
system constructed to collect and converge said output light beams. 

86. (PREVIOUSLY PRESENTED) An optical band pass device as in 
claim 85 wherein said optical converging element converges said 
output light beams incident thereon into a focused spot. 

87. (PREVIOUSLY PRESENTED) An optical band pass device as in claim 86 
wherein said focused spot is an input aperture of an output optical fiber. 
88-96 (CANCELED) 

97, (CURRENTLY AMENDED) An optical band pass d e vic e in olaim - S S- fiirthor 
oomnrisinfiT An ot)tical band pass device, comprising: 

a. a first substrate having a very low absorption loss including an inner surface and 
an outer surface: said inner surface thereof including a first transmissionr 
optimized optical -Dortion and a reflective portion having a very high reflective 
coefficient of rl : said outer surface thereof including a second transmission- 
optimized optical portion positioned opposite said first transmission-optimized 
optical portion: said first and second transmission-optimized optical portions to 
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facilitate input of lip:ht beams into said device: 

b. a second substrate having a very low absorption loss including an imier surface 
and an outer surface: said inner surEace thereof having a reflective coc fScient of 
t2 wherein rl is greater than r2: said outer surface thereof having a transmission 
coefficient oft to enable output of light beams: said second substrate mounted 
parallel to said fiist substrate with respective inner surfaces facing each other: 

c. a beam coUimating element nositioned to guide an input light b eam to travel 
through said optical portions of said first substrate, to: 1) hit a first point on said 
inner surface of said second substrate. 2) ^) partially reflect off of said first point, 
at a near normal incidence angle, towards a second point on said reflective portion 
of said inner surface of said first substrate, said second point s paced fi-om said 
optical portions so as not to interfere with said input light beam and b^ partially 
travel through said respective surfaces of said second substrate to generate said 
one of said output light beams, and 3) hit said second point and reflect off of said 
second point towards said reflective portion of said inner surf ace of said second 
substrate in such a_manner that there is no interference of reflected beam <^ ^ith\n 
said device: 

d. an optical medium having a predetemiined refiractive index located between said 
inner surfaces of said first and second substrates: aafe 

e. an_opti_caI converging element spaced firom said outer surface of said second 
substrate for conversing said output light beams incident thereQn;^ 

f. a displacement transducer for measuring the changes in the spacing between said 
inner surfeces; said displacement transducer to generate a input signal for a 
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controller; and 

a controller for monitoring the tunable operation of said interferometer using said 
input signal generated by said displacement transducer. 
98-100 (CANCELED) 

101 . (PREVIOUSLY PRESENTED) A tunable optical band pass device, comprising: 

a. a first substrate having a very low absorption loss including an inner surface and 
an outer surface; said inner surface thereof including a first transmission- 
optimized optical portion and a reflective ponion having a very high reflective 
coefficient of rl; said outer surface thereof including a second transmission- 
optimized optical portion positioned opposite said first transmission-optiinized 
optical portion; said first and second transmission-optimized optical portions to 
facilitate input of light beams into said device; 

b. a second substrate having a very low absorption loss including an inner surface 
and an outer surface; said inner surface thereof having a reflective coefficient of 
r2 wherein rl is greater than r2; said outer surface thereof having a transmission 
coefficient of t to enable output of light beams; said second substrate mounted 
parallel to said first substrate with respective inner surfaces facing each other; 

c. a beam collimating element positioned to guide an input light beam to travel 
through said optical portions of said first substrate, to: 1) hit a first point on said 
iraier surface of said second substrate, 2) a) partially reflect off of said first point, 
at a near normal incidence angle, towards a second point on said reflective portion 
of said inner surface of said first substrate, said second point spaced firom said 
optical portions so as not to interfere with said input light beam and b) partially 
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travel tlirough said respective surfaces of said second substrate to generate said 
one of said output light beams, and 3) hit said second point and reflect off of said 
second point towards said reflective portion of said inner surface of said second 
substrate in such a manner tliat there is no interference of reflected beams within 
said device; 

d. an optical medium having a predetemiined refractive index located between said 

inner surfaces of said first and second substrates; 
c, an optical converging element spaced from said outer surface of said second 

substrate for converging said output light beams incident thereon; 
f. an adjustable spacer positioned between said inner surfaces of said first and 

second substrates for parallel mounting of said substrates and for adjusting the 

spacing between said inner surfaces; 
fi. a refractive index adjuster for adjusting the refractive index of said optical 

medium; 

h. a displacement transducer for measuring the changes in the spacing between said 
inner surfaces of said first and second substrates; said displacement transducer to 
generate a input signal to be xised by a controller; and; 

i, a controller for monitoring the tunable operation of said interferometer using said 
input signal generated by said displacement transducer, 

102. (PREVIOUSLY PRESENTED) An optical band pass device as in claim 101 
wherein said near normal incidence angle is approximately 1 degree, 

103. (PREVIOUSLY PRESENTED) An optical band pass device as in claim 101 
wherein said input light beam is a coUimated light beam. 
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104. (PREVIOUSLY PRESEISTTED) An optical band pass device as in claim lOl 
further comprising a first voltage soiirce connected to said adjustable spacer for 
electrically adjusting the spacing between said inner surfaces of said first and second 
substrates, 

105. (PREVIOUSLY PRESENTED) An optical band pass device as in claim 101 
further comprising a second voltage source connected to said rcfiractive index adjuster 
for elecirically adjusting the refractive index of said optical medium, 

106. (PREVIOUSLY PRESENTED) An optical band pass device as in claim 1 04 
wherein said adjustable spacer is a piezo-electric control voltage device. 

107. (PREVIOUSLY PRESENTED) An optical band pass device as in claim 105 
wherein said refractive index adjuster is a voltage controlled electro-optical device. 

108. (PREVIOUSLY PRESENTED) An optical band pass device as in claim 101 
wherein said optical converging element is chosen from the group consisting of a 
spherical lens system, an aspheiical lens system, a gradient-index (GRIN) lens 
system, any combination of the foregoing systems, and any other optical converging 
system constructed to collect and converge said output light beams. 

109. (PREVIOUSLY PRESENTED) An optical band pass device as in claim 108 
wherein said optical converging element converges said output light beams incident 
thereon into a focused spot. 

1 10. (PREVIOUSLY PRESENTED) An optical band pass device as in claim 109 
wherein said focused spot is an input aperture of an output optical fiber 
111-119 (CANCELED) 

120. (CURRENTLY AMENDED) An optical bond pass devic e as in oloim 1 11 - 
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fLLTth e r comprising: An optical band pass device, comprising: 

a- a first substrate having a very low absorption loss including an in ner surface and 
an outer surface: ^ai^ tuner surface thereof including a firs t transmission- 
optimized optical portion and a reflective portion having a very high reflective 
coefficient of rl: said outer surface thereof including a second transmission- 
optimized optical portion positioned opposite said first transm ission-optimized 
optical portion: said first and second transmission^ptimi2ed optical p ortions to 
facilitate input of light beams into said device: 

a second substrate having a verv low absorption loss including an inner surface 
and an outer surface: said inner surface thereof having a reflective coe fficient of 
t2 wherein rl is greater than r2: said outer surface thereof having a t ransmission 
coefficient oft to enable output of light beams: said secon d substrate mounted 
parallel to said first substrate with respective inner surfaces facing each other and 
said spacing between said in ner surfa ces being comparable with one w avelength 
of light: 

c. a beam collimating el&ment_positiQned to guide an input h'ght beam to travel 
through said optical portions of said fiirst substrate, to: n hit a first point on said 
inner surface_Qf_said second substrate, 2) a'^ partiallv reflect off of said first point, 
at a near normal incidence angle, towards a second point on said reflective portion 
of said inner surface of said first substrate, said second point spaced firom said 
optical portions so as not to interfere with said input light beam and b'^ partiallv 
travel through said respective surfaces of said second substrate to generate said 
one of said output light beams, and 3) hit said second point and reflect off of said 
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second point towards said reflective portion of said inner surface o f said second 
substrate in such a manner that there is no interference of reflected beam s within 
said device: 

d, an optical medium having a predetermined refractive index loca ted between said 
inner surfaces of said first and second substrates: aa^r 

e. an optical converging element spaced from said outer surface of said second 
substrate for converging said output light beams incident thereoruT 

f a displacement transducer for measuring the changes in the spacing between said 
inner surfaces of Said first and second substrates; said displacement transducer to 
generate a input sigoal for a controller; and 

g. a controller for monitoring the tunable operation of said interferometer using said 
input signal generated by said displacement transducer. 

12M23 (CANCELED) 

124. (PREVIOUSLY PRESENTED) A tunable optical band pass device, comprising: 

a. a first substrate having a very low absorption loss including an inner surface and 
an outer surface; said inner surface thereof including a first transmission- 
optimized optical portion and a reflective portion having a very high reflective 
coefficient of rl; said outer surface thereof including a second transmission- 
optimized optical portion positioned opposite said first transmission-optimized 
optical portion; said first and second transmission-optimized optical portions to 
fecilitate input of light beams into said device; 

b. a second substrate having a very low absorption loss including an inner surface 
and an outer surface; said inner surface thereof having a reflective coefficient of 
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t2 wherein rl is greater than r2; said outer suiface thereof having a transmission 
coefficient of t to enable output of light beams; said second substrate mounted 
parallel to said first substrate with respective inner surfaces facing each other and 
said spacing between said inner surfaces being comparable with one wavelength 
of light; 

c. a beam collimating element positioned to guide an input light beam to travel 
through said optical portions of said first substrate, to: 1) hit a first point on said 
inner surface of said second substrate, 2) a) partially reflect off of said first point, 
at a near normal incidence angle, towards a second point on said reflective portion 
of said inner surface of said first substrate, said second point spaced from said 
optical portions so as not to interfere with said input light beam and b) partially 
travel through said respective surfaces of said second substrate to generate said 
one of said output light beams, and 3) hit said second point and reflect oflFof said 
second point towards said reflective portion of said inner surface of said second 
substrate in such a manner that there is no interference of reflected beams within 
said device; 

d. an optical medium having a predcteimined refractive index located between said 
inner surfaces of said first and second substrates; and; 

e. an optical converging element spaced finom said outer surface of said second 
substrate for converging said output light beams incident thereon, an optical 
converging element spaced from said outer surface of said second substrate for 
convergmg said output light beams incident thereon; 

f. an adjustable spacer positioned between said iimer surfaces of said first and 
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second substrates for parallel mounting of said substrates and for adjusting the 
spacing between said inner surfaces; 

g. a refractive index adjuster for adjusting the refractive index of said optical 
medium; 

h. a displacement transducer for measuring the changes in tlie spacing between said 
inner surfaces of said first and second substrates; said displacement transducer to 
generate a input signal lo be used by a controller; and; 

i. a controller for monitoring the tunable operation of said interferometer using said 
ii^ut signal generated by said displacement transducer. 

125. (PREVIOUSLY PRESENTED) An optical band pass device as in claim 124 
wherein said near normal incidence angle is approximately 1 degree. 

126. (PREVIOUSLY PRESENTED) An optical band pass device as in claim 124 
wherein said input light beam is a collimated light beam. 

127. (PREVIOUSLY PRESENTED) An optical band pass device as in claim 124 
further comprising a first voltage source connected to said adjustable spacer for 
electrically adjusting the spacing between said inner surfaces of said first and second 
substrates. 

128. (PREVIOUSLY PRESENTED) An optical band pass device as in claim 127 
further comprising a second voltage source connected to said refractive index adjuster 
for electrically adjusting the refractive index of said optical medium. 

129. (PREVIOUSLY PRESENTED) An optical band pass device as in claim 127 
wherein said adjustable spacer is apiezo-electric control voltage device. 

130. (PREVIOUSLY PRESENTED) An optical band pass device as in claim 128 
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wherein said Tefractive index adjuster is a voltage controlled electro-optical device. 
13 L (PREVIOUSLY PRESENTED) An optical band pass device as in claim 124 
wherein said optical converging element is chosen from the group consisting of a 
spherical lens system, an aspherical lens system, a gradient-index (GRIN) lens 
system, any combination of the foregoing systems, and any other optical converging 
system constructed to collect and converge said output hgjit beams, 

132. (PREVIOUSLY PRESENTED) An optical band pass device as in claim 131 
wherein said optical converging element converges said output light beams incident 
thereoii into a focused spot, 

133. (PREVIOUSLY PRESENTED) An optical band pass device as in claim 132 
wherein said focused spot is an input aperture of an output optical fiber. 
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